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NirCLBOPROTElNS^FD- HEREDITY 


(Following  is  a  tranMatiofa  of  an  article  by  M.  V.  Turbin 
in  the  Belorussian- language  periodical  VestM  ikadeniH 
navuk  BSSR.  SerYva  blvalagichnykh  navuk  (Bulletin  of  the^ 
Academy  of  Sciences  Belorussian  SSR,  Biological  Sciences 
Series),  Minsk,  Mo.  2,  1959,  pages  12-24.) 


1'  One  of  the  Biost  important  problems  in  modern  genetics  is 
that  of  determining  the  [role  of  intracellular  nucleoprbteins  as 
carriers  of  the  heredity  information  of  the  cell.  This  has 
encouraged  profound  research  on  the  structure  and  properties  of 
the  nucleoproteins  and  first  of  all  their  nucleic  component j  the 
poljTnerized  nucleic  acids  -  desoxyribonucleic 'and  ribonucleic 
acids.  Success  in  this  field  will  lead  to  the  development  and  in¬ 
crease  in  our  knowledge  of  the  nature  of  the  hereditaiy  factors, 
and  the  mechanism  of  their  action-  in  the  development  of  cters,cter- 
istics .  Using  the  tenninology  of  cybernetics  in  evaluatii^  the 
results  obtained,  caie  may  say  that  ah  attempt  has  beSn  made  to  solve,  ‘ 

:  in . a  first  crude  approximation,  the  problem  of  discovering  the  means 
of  “coding”  inherited  information' available  for  progeny  from  jparents 
in  the  structural  elements  of  the  sex  cells,  as  well  as  the  means  of 
controlling:  it  in  the  process  of  the  individual  development  of  the 
new  organism.  We  may  say  that'  the  disoretb  hereditary  information 
is  coded  by  certain  structures  of  the  nucleic  acid  molecules  which 
possess  the  capacity  for  replication,  thanks  to  which  it  Is  trahsmitted 
to  all  newly  formed  cells  of  the  organism. 

The  structure  of  the  nucleic  acid'moleculeS  determines  the 
structure  of  the  proteins  which  are  synthesized  in  the  cell,  in 
particular,  the  proteins^ which  have  enzymatic  properties  .  The  first 
serve  as  templates  ("dies”)  in- the  synthesis  of  the  latter. 

Thus  hereditaiy  information,  included  in  the  geminate  zygote 
cell,  is  transmitted  to.  all  the  cells  of* the  organism'  (principle  of 
intensification)  and  acts  on  the  biochemical  and  physiological  proc¬ 
esses  taking  place  there,  on  metabolism,  and  in  the*  final  analysis 
on  all  the  macroscopic  properties  of  the  organism  as  a  whole  . 

This  article  give  a  brief  survey  and  analysis  of  the  basic 
facts  and ^conclusions  which  prevailed  before  the  development  of  the 
above  -  mentioned  concept  of  the  mechanism  of  the  transmission  of  ’ 
heredity, .and  also  makes  an  attempt  to  give  a  hew  interpretation  of 
certain  facts  in  the  field  of  the  biology  of  plant  fertilization. 
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^  cbmtjarison  of  the  biochemical  properties  of  chrcmosanes, 
chlOToplasts^  and  viruses  —  structures  and  particles  which  are 
capable  of  repilication  within  the  cell  —  shows  the  presence  in 
them  of  one  common  cheracteriaticj  ,they  'et®  alii  constructed  of 
nucleoproteins.  Include  in  their  make-up  polymerized  nucleic  acids 
DN/  and  RM^  or  both  at  the  same  time  .  The  chromosomes  are  made  up 
princi^l^^  ofc  DNA  and  a  small  amount:  of  RU/  j*? the  chlorbplasts^ .  of 
RNAj  the  chondrips©Ki,e#  and  mierosomes  which.”  eairy  out  the  sjhathesis 
of  enzymes  ec^taip'^ij'  the  snimsl.  viTO 

oprote ins  .which  are  fopied  oi.pi^Sin  and  DNAj  and  this  plant  viruses, 
of  protein  and  RNA.  ' 

This  fact  requites  an  explanation  of  the.; properties  of  the 
polymerized  nucleic  acids  and  their  biological  functions.  Of  partic¬ 
ular  interest  in  this  .-respect -is  UNA, i  thichoisithe  basid  conpohenb  of 
the  nucleoproteins  of  «:chrom0s6mes  r  .and  this  makes  the  problem  of '-the' '  • 
material  mechanism  of  heredity  (inrwhich  'the.-chrc*nos ones  play  an  ^  - 
inevitable  -role)  closely,  connected  with  the' problem  of  discovering  ' 
the  structure  apd  biological  role, of iKf A  .  Of  like  interest 'iS- ERA,  _ 
localized  .^in  the  ^plasma  structuresiresponsible  for  Ihe  synthesis'  of  "  ^ 
proteins  cand.^entering'.  into  the  composition  of  .ftie  'nucleoproteins  of 
the  plant;  yiruses 

....  As  irujicated  by  .the  .eminent  ^  English  -scientist  J  .' :  Bernal,  the 
greatest  toportance  , attaches  tvO^^  the  mechanism  for  tie  replication  'of 
DNfcprotelns,.  sinoe.a  stiK^  of-plant  viruses  gives  us  reason  to  assume 
that,  the  r^liqabicn  pf  HFA-proteins  may  :  talce;i  place  only 'In  the  piresence 
of  DNA,  iiMsmuoh  ss -there  are  no  hnown  independent  organisms’ which  ' 
contain  only  .MA.;,  '  '.zl 

recently  determined,  that  MA.,  (afad  RNA)  are’  indi-”*" 
vidua!  subsianees .identieai  in  eil  organlemm^^v  we  still  cannot-  determine 
their,  .hereditary  specif icity .  Starting  with  this  view,  attempts  were 
made  to.  estsbii&h  the!  nonspecific  functions,  of  DNA  and  ENA  ctmimon ‘tb 
all  organisms.  It  was  concludedi  that  they  do  in  a  certain  fashion  '■ 
participate  in  the  synthesis.  of  prptein  and  play  a  role  in  the  process 
of  the  replication  of.  certain  structures  of  the,  ceil  and  of  the  virilSfes  , 

,  With^^  regard  :  tO;:DJI A  tno  :f)motions  werei  discerned:  the  fanctibih'  • 
of  template  for., extending;  ths  polypeptide  bhains:into  a  monorableoular 
film  necessary  fprihe.autpcatalysi.s  pf;  protein, j  and  the  function  of 
a  source  of  eneigy  ip.  th®  peptide  bonds  ife’ the  prOcess  ■ 

of  protein  s;^thesis|j  ,  iaasmuckasidn  lt;  (as^, i^^^^  there  ais - '  '  ' 

macroenergetic  ■  bpnds^f.  .  However, .  a  further  study  -  of  the '  problem  ■  led '  ’  - 

to  a  basic  reyisicp.,of jsuc.h  •phnomene:.  ■!  r  C*  ■-  ’ 

,  It  was , proven,  experimentally  (by-  Oi/r  Avery  and  his  colleagues) 
that  it  is  possible  to  pr,pduce  .basjLcrchangssilh  heredityi  in  bacteria  ’- 
through  the  transformation  of  one ?hersdltary' type  (strain) -into  another 
by  injecting  purified  D]^  from  one- strain  into  a  culture  of  the' btheti’ 
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At  first  these  stu^l^s,  using  pneumococci,  were  limited  to  one  type 
of  transformation,  the  so-called  capsule  transifomation,  connected 
with  the  conversion  of  acapsular  forms  of  pnetpococci  into  cai)sular 
forms  .  On  the  basis  of  the  Results  obtained  we  could  ejcpect  that 
in  the  future  other  types  of  changes  in  heredity  would  also  be 
induced.  In  further  research  this  assumption  was  fully  confirmed 
and  in  fact  several  different  types  of  transformations  were  obtained 
with  the  same  test  object,  in  particular  changes  in  the  somatic 
antigen  components  (proteins) ,  resistance  to  ahtibioijics,  changes 
in  the  enzjnnatic  systems,  etc.  .  -  : ;  • 

Each  of  these  tj^es  of  transformation  was  induced  by  the  - 
action  of  a  particular  nUcleiq  acid  on  individuals  of  mutant  strains 
under  strictly  controlled  conditions  and  each  of  these  transformations 
can  be  reproduced  repeatedly  at  the  dedf're  of  the  experimenter'. 

Such  basic  changes  in  heredity  were  also  obtained  with  other  types 
of  bacteria  (Escherichia  coli,  Pfeiffer’s  baohllus,  Flexner's 
dysentery  bacillus,  meningococci,  the  murine  typhus  bacteria,  etc .) 

It  must  be  pointed  out  that  purified  DNA  as  a  transforming 
agent  is  very  active;  its  introduction  into  a  culture  of  microbes 
in  concentration  of  6  x  10-8  is  enough  to  activate  the  conversicai  - 
of  one  hereditary  type  of  microbe  into  others.  Its  activity  be- 
ccffiSs  stronger  with  depolymerization.  , 

Special  research  (H.Ephrussi- Taylor  and  others)  has  shown:  . 
that  a  general  result  of  such  transfonnatioir  in  any  direction  is 
the  disappearance  of  the  agent  which  was  present  in  the  bacteria 
at  first,  and  in  place  of  this  the  propagation  of  the  agent  intro¬ 
duced  into  the  nucleic  acid  extract.  Thus  the  transformation  is 
based  on  the  substitution  in  extraction  of  one  agent  for  the  agent  , 
which  was  first  present  in  the  cell,  or  in  other  words,  transformation 
consists  of  replacing  the  nucleic  CO  r  cr-SEt  ef  the  cellular  element 
which  reproduces  itself,  by  nucleic  acid  of.  external  origin  having 
similar  structure  and  function .  !  .  ,  '  '  .  ii;  ;  , 

Frcffl  the  fact  hhat  induced  transformations  are  caused  by  ■. 
highly  purified  solutions  of  DHA  it  appears  that  these  agents  are 
desoxyribonucleatds .  On  the  basis  of  his  own  obseivetions  of  the 
desoxyribonuclelnc  acid  of  pneumococci,  Avery  expresses  the  idea 
that  these  substances  are  biologically  and,  chemically  heterogeneous 
and  that  this  heterogeneity  exists  even  when  isolating  DNA  from  a 
single  pure  clone ;  The  correctness  of  such  a  comment  is  indicated 
by  the  fact  that  in  desoxyribbnucleates  recovered  from  a  strain  of 
pneumococci  (smooth  type  III)  six  transforming  agents  were  recovered 
in  experiments.  .  ,  , 

Further  research  has  shown  that  some,  properties  of  different 
transforming  agents  (TA)  relate  them  to  independent  genetic  individ¬ 
uals.  For  example,  they  can  be  recognized  in  a  number  of  cell, 
generations,  determine  the  character  of.  dying  characters  and  features 


of  bactoria,  and.may  undei^b  mutation  changed  independently  one  of 
the  otter  .  They  ere  pc^parativel^  intepeindent  of  ateh  other  in 
their  teprod'ic'^'ipn  in  the  cell,  .  capable  also  (Ephrussi- Taylor)  of 
the ,  ctebinat ion  of  independent  agenlJs  which  pause  different  pallular 
characters,  whidh  permits  the  expertoentef  to  distinguish  the  differ¬ 
ent  individual  papsular  cterecterietics  from  different  individual 
charactere  of  antigen.,poinpl$xes  (IS:  ptetein)  or  resistance  to  a  certain 
antibiotic .  ^e  agent^s  wl^Ph  pause  those  Afferent  characters,  iso¬ 
lated  fteffl' different  lines;  may  exist  in  one  apd  the  same  cell,  ilong 
with  the  independent  ccsnbination  of  transforming  ag6pte»^hich  are 
different  molecules  of  DNi?,  we  see  cases  of  b  special  ’'coupling” 
analogous  to  the  coupling  of  gdynes  located  in  one  and  the  sanie 
chromoscme,  from  which  it  follows  that  in  certain  cases  one  and  the 
same  molecule  of  DNi'  (its  different  parts)  effect  the  development  of 
different  characters  .  Thus  there  is  an  established  similarity  in 
some  functions  of  molecules  of  DN/*  in  bacteria  and  in  the  chromosomes 
in  the  organisms  which  have  quite  well  formed  cell  nuclei. 

The  diversity  of  DNA  is  also  demonstrated  by  direct  biochemical 
examinations.  It  has  been  foimd  that  not  only  in  different  organ¬ 
isms  in  DNA  chemically  different  but  that  the  DNA  of  a  pell  (tissue) 
is  the  suni  of  a  whole  series  of  different  individual  nucleic  acids 
(18) .  A  preparation  of  a  composite  DNA  may  be  fractionated  into  a 
series  of  fractions  of  different  cbmppsitlbn.  But  in  sO  doing  we 
find  a  constancy  of  the  composite  BNA  from  which  it  appears  that  the; 
ratio  of  the  fractions  which  make  up  the  acid  is  more  or  less  constant . 
Data  in  suteort  of  the  concept  of  the  species  specificity  of  DNA  were 
obtained  by  A .N .  Belazerskiy  by  studying  the  composition  cf  nucleic 
acids  ini  different  species  of  bacteria.  In  this  he  found  that  DNA 
in  these  organisms  has  more  clearly  expressed  specificity  by  compar¬ 
ison  with  ENA;  this  means  that. in  experimentally  altered  strains  of 
bacteria  there  are  more  pronounced  qualita'iiive  differences  in  DNA 
than  in  the  original  forms,  and  these  changes  in  DMA  are  correlated, 
with  changes  in  the  entire  sum  of  hereditary  characteristics  at  the 
same  time  that  MA  in  modified  bacteria  preserves  an  unmodified 
composition. 

Thus  the  original  Concept  of  the  identity  of  DNA  in  different 
organisms  was  a  pirofpund  error.  In  fact,  as  shewn  by  identical 
observation  results,  the  DNA  has  a  high  genetic  specificity,  it 
is  different  in  different  types  of  strains.  This  conclusion  is 
confirmed  by  certain  other  fapts .  For  example,  if  we  infect 
bacterial  cells  with  vires  particles  of  bacteriophage,  it  has  been 
established  that  t  he  bacterial  cell  is  penetrated  not  by  the  entire 
bacteriophage  particle  but  only  filaments  of  DNA  liberated  by  the 
protein  membrane  which  rdinaihs  outside  the  cell.  Penetrating  the 
cell  (possibly  with  a  very  insignificant  amount  of  protein),  the 
DNA  assures  the  propagation  of  the  bacteriophage  and  the  whole 
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cycle  of  its  development  inside  the  bacterial  cell.  Thus  by  pen¬ 
etrating  the  cell  the  DN/*  produces  within  it  the  synthesis  of  its 
own  species  specific  particles,  including  their  protein  canponent . 

Similar  results  were  obtained  with  plant  viruses  (virus  of 
tobacco  mosaic)  in  which  filaments  of  nucleic  acid  (KN/')  can  be 
partially  separated  from  the  protein  membrane.  A.  Hirer  and  H. 
Schramm  showed  that  the  BN/  of  the  virus  of  tobacco  mosaic  when 
separated  by  rather  mild  methods  is  itself  virulent;  this  means 
that  it  retains  its  infectiousness  even  after  total  removal  of 
proteins .  If  it  is  placed  on  the  leaf  of  a  susceptible  plant  it 
not  only  reproduces  but  causes  the  ^thesis  of  the  specific  pro¬ 
tein  component  of  ftie  virus  .  ‘/ccumuleted  data  in  support  of  the 
statement  that  the  BFJ  of  the  virus  of  tobacco  mosaic  is  infectious 
and  is  the  genetic  determinant  of  the  virus  were  obtained  by  H. 

Frenkel'  -Konrat  and  R.  Vil'yams  in  research  on  the  nature  of  the 
"progeny"  of  virus  reconstructed  from  protein  and  nucleic  acid  of 
different  strains  of  the  virus  of  tobacco  mosaic. 

This  method  for  obtaining  the  reconstructed  "hybrid"  virus 
includes  the  separation  and  combining  of  the  protein  and  ribonucleic 
components  of  two  viruses  which  depend  on  different  genetic  series. 

In  this  case  one  manages,  so  to  speak,  to  "Package"  purified  nucleic 
acid  taken  from  one  strain  of  the  virus  of  tobacco  mosaic  inside  the 
protein  of  another  strain .  It  was  shown  that  symptcsns  of  infection 
caused  by  the  "hybrid"  virus  are  always  characteristic  of  the  strain 
from  which  the  IW/  was  taken.  The  "progeny"  of  these  reconstructed 
virus  particles  include  at  the  same  time  BN/  and  protein  from  the 
virus  from  which  the  BN/  was  taken.  In  fact,  the  authors  point  out 
the  presence  of  a  slight  difference  between  the  "progeny"  of  a  mixed 
virus  and  the  viruses  which  were  the  source  of  the  Ei?A,  which  indicates 
a  certain  slight  effect  of  protein  on  the  process  of  virus  replication. 
This  research  clearly  demonstrated  that  the  RNA  is  the  genetic  deter¬ 
minant  of  the  virus.  The  acid  (RNA)  can  be  skillfully  separated  from 
the  protein  membrane  .  It  has  also  been  determined  that  the  propaga-^ 
tion  of  this  virus  requires  only  that  a  filament  of  BN/  with  a  small 
amount  of  protein  penetrate  the  cell. 

The  discovery  of  these  facts  which  indicate  the  great  role  of 
the  DN/  (and  RN/J^in  heredity  is . stimulating  interest  and  a  detailed 
study  of  its  physical  and  chemical  nature.  The  results  of  such  a 
study  helped  to  elucidate  the  details  of  the  structure  of  UN/,  which 
is ^ of  real  significance  for  understanding  the  mechanism  of  the  re- 
plication  process  of  the  nucleoproteins  of  chrcwnoscanes  and  viruses  . 

On  this  basis  a  three-demensiOnal  model  of  DNA  was  proposed  which 
gives  a  more  satisfactory  interpretation  of  this  process  than  many 
other  hypotheses  .  In  particular,  it  coincides  wholly  with  the  new 
views  on  genes  which  have  developed  on  the  basis  of  the  study  of 

the  relation  of  the  "position  effect"  and  "pseudoalelism"  which 
were  mentioned  above . 


.  In  brief,  the  essence  of  this  new  concept  of  the  structure 
and  function  of  DN/*  amounts  to  the  following;  In  hydrolysis  the 
molecule  of  DNA  and  RMA  breaks  down  into  fragments  which  combine 
with  the  nitrqgen  base,  sugar,  and  phpsphroic  acid,  and  have  been 
given  the  name  of  mononucleotides  (or  simply  nucleotides).  A 
molecule  of  DNA  and  ENA  is  a  composite  (polymer)  complex  which  is 
made  iip  of  a  great  number  of  nucleotides  .  The  degree  of  polymeriza¬ 
tion  of  the  DNA  may  be  judged  from  its  molecular  weight  which  is 
designated  by  values. from  500,000  to  1,000^000  and  from  sane  data 
above  -.  This  means  that  .it  can  be  canposed  of  500  or  more  mono^ 
nucleotides,  The  degree  of  polymerization  of  RNA  is  much  less . 

Nucleotides  from  which  a  polymer  molecule  of  DNA  'is  built ,  ; 
are  distinguished  from  each  other  by  the  base  which  is  utilized  in 
their  composition.  A  total  of  four  bases  are  found;  two  purine — 
adenine  and  guanine,  aiid  two  pyrimidine—  cytasine  and  thymine,  and 
there  are  four  corresponding  varieties  of  mononucleotides  each  of 
which  includes  one  of  these  bases.  ENA  is  also  built  from  four  ■ 
varieties  of  nucleotides .  Of  the  four  bases  which  it  contains, 
the  three  in  common  with  DNA —  ademine,  guanine,  and  cytasine  — 
include  the  pyramidine  base  of  uracil  instead  of  thymine.  In  add¬ 
ition,  these  two  nucleic  acids  are  different  in  sugar;  the  nucleo¬ 
tides  of  DNA  contain  the  sugar  deoxyribose  while  the  nucleotides 
of  ENA  contain  ribose  . 

,  The  method  for  distinguishing  ths  nucleotides  in  the  polymer 
molecule  of  DNA  can  be  diagrammed  thus; 

•Base  —  sugar 
,:Base  -“  sugar 

Base  —  sugar 

Base  —  sugar 

This  means  that  particular  nucleotides  are  interconnected  by 
oxygen  molecules  formed  from  hydroxyl  groups  of  sugar  of  one  nucleotide 
and  the  phosphoric  acid  of  .another  adjacent  nucleotide  with  the  libera¬ 
tion  of  a  molecule  of  water.  The  base  in  each  nucleotide  is  joined, 
to  the  sugar  by  a  glucoside  bond  through  one  of  the  nitrogens  of  the 
base  . . ,  , 

Thus  the  skeletal  base  of  a  molecule  of  DNA  is  made  up  of  a 
long  chain  of  alternating  sugar  and  phosphoric  acid  radicals.;!- ray 
structural  analysis  has  established  that  individual  adjacent 
nucleotides  are  3,4  A  distant  from  one  another,  which  corresponds 
to  the  distance  between  two  adjacent  amino  acid  radicals  in  a 
polypeptide  chain .  DNA  molecules ; are  long  thin  filaments  which 
have  axle  ratios  equal  to  approximately  300. 


Phosphoric  acid 
Phosphoric  acid  n-times 
Phosphoric  acid 


In  describing  the  physical  and  chemical  properties  of  nucleic 
acids  and  comparing  them  with  other  specific  cellular  pollyraers 
(proteins,  polysaccharides,  blood  groups,  etc.)  biochemists  have 
established  the  following  different  properties  of  the  first,  connect¬ 
ed  with  their  biological  functions  .  Nucleic  acids  (as  the  proteins) 
differ  from  other  natural  polymers  by  heteropolymerism,  i.e.,  they 
are  frran  a  number  of  different  monomers  (primary  ’'bricks”),  linked 
in  each  type  of  nucleic  acid  (protein)  in  a  characteristic  order. 

The  sequence  of  position  of  mononucleotides  in  the  polynucleotide 
chain  is  not  just  any  periodicity,  but  these  polymers  have  a  very 
pronounced  arhythmic  sequence .  However,  this  sequence  is  strictly 
determined  for  each  type  of  nucleic  acid  . 

A  particular  feature  of  nucleic  acids,  observed  by  Chai§nff 
(18),  is  the  marked  balance  between  the  individual  component  parts . 

For  example,  in  studying  quantitative  correlations  and  the  order  of 
alternation  of  four  varieties  of  nucleotides  it  was  found  that  for 
such  a  molecule  the  number  of  nucleotides  included  in  adenine  always 
equals  the  number  of  nucleotides  in  thymine  end  the  number  in  gmnine 
equals  the  number  in  cjrtasine .  The  sum  of  the  purine  nucleotides 
equals  the  sum  of  the  pyrimidines .  Thus  we  have  found  a  paired 
relationship  between  one  purine  base  (adenine)  and  one  pyrimidine 
base  (thymine)  and  the  corresponding  Other  bases  —  purines  and 
pyrimidines  (guanine  and  cytasine)  .  As  for  the  quantitative 
relations  between  these  pairs  of  bases,  it  is  different  in  different 
organisms  but  is  characteristic  for  each  concrete  organism.  The  order 
of  alternation  of  bases  as  mentioned  can  be  d5.fferent  in  DNA  of  different 
species  and  in  different  parts  of  one  and  the  same  polymer  molecule . 

A  significant  feature  —  the  balance  between  the  individual 
component  parts  —  is  a  characteristic  property  of  nucleic  acids  which 
does  not  exist  in  other  cell-specific  polymers,  and,  in  the  opinion 
of  some  modem  biochemists,  it  is  precisely  with  this  chemical  property 
of  the  polymer  nucleic  acids  that  their  role  in  hereditary  "informa¬ 
tion”  is  connected. 

In  studying  the  reaction  of  DNA  to  changes  in  the  pH,  some 
characteristics  were  discovered  in  changes  in  its  dissociation 
which  lead  to  the  concept  of  the  presence  in  DNA  of  hydrogen  bonds 
among  the  bases,  which  act  within  its  structure. 

Taking  into  account  data  on  the  X-ray  structural  analysis 
of  DNA  and  its  physicochemical  properties,  Watson  and  Greek  (14) 
proposed  a  three-dimensional  model  of  the  DNA  molecule  which 
elucidates  its  detected  properties  and  makes  possible  a  new 
approach  to  the  problem  of  the  mechanism  of  the  replication  of 
particles  of  nucleoproteins  and  the  problem  of  the  nature  of 
genetic  specificity  of  DNA.  According  to  this  model,  the  molecules 
of^DNA  contain  two  polynucleotide  chains  which  twist  around  a  common 
axis,  going  parallel  and  having  an  identical  right  turn  of  the- 
spiral  (Fig.  1)  .  The  common  diameter  of  the  molecule  eouals  20  A 
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and  the  distance  from  the  atoms  of  phosphorus  to  the  axis  of  the 
molecule  is  10  J,  s 

The  phosphorus-sugar  skeletons  of  both  chains  of  the  DNA 
make  up  the  external  part  of  its  structure  while  the  bases  are 
wrapped  up  inside  this  structure .  ,  The  latter,  being  bonnected  with 
the  sugars  by  glucoside  bonds,  are  located  perpendicular  to  the 
molecular  axis  and  stand  opposite  each  other.  An  analysis  of  the 
spatial  distribution  of  the  bases  and  the  possibility  of  the  develop¬ 
ment  of  hydrogen  bonds  between  them,  which  join  two  che.ins  into  a 
single  structiire,  leads  to  the  conclusion  that  not  every  combination 
of  bases  corresponds  to  the  scientific  data  .  : 

The  dimensions  of  the  puririe  bases  (adenine  and  guanine)  are  ' 
approximately  7  t,  while  the  dimensions  of  the  pyrimidine  bases 
(cytasine  and  thymine)  are  approximately  5  a.  With  the  diameter 
of  the  entire  structure  at  20  a,  the  distance  between  the  sugars 
is  approximately  12  2.  This  means  that  for  the  placement  of  two  ■  ^ 
purine  bases  this  distance  is  small  but  for  two  pyrimidine  bases  it 
is  large,  hydrogen  bonds  which  a3re  effective  only  at  a  short  distance 
could  not  be  established  between  them.  Thus  the  opposing  bases  in  • 
a  pair  of  DNA  chains,  connected  into  a  single  structure,  may  be 
composed  only  of  one  purine  and  one  pyrimidine  base.  Fran  the  fact 
of  the  existence  of  the  pair  relationship  of  bases  it  follows  that 
these  pairs  may  be  adenine-thymine,  guanine-cytasine,  end  the 
components  of  these  pairs,  as  already  mentioned,  are  represented  ' 
in  DNA.  in  ratios  of  1:1.  . 

The  existence  of  a  strict  regularity  in  t he  form  of  the 
existence  of  fixed  j-alrs  of  bases,  i’"  hich  connect  the  two  chains 
of  the  DNA  into  a  common  structure,  has  no  effect  on  the  nature  of 
the  subsequent  location  of  the  different  nucDeotides;  any  sequence 
irfe  of  bases  along  the  axis  of  the  common  dual  structure  of 
the  DNA  is  possible  . 

We  have  presented  this  model  of  the  structure  of  DNA  in  only 
the  most  general  features,  omittin;’'  a  number  of  its  less  important 
details.  It  makes  possible  the  clarification  of  the  process  of 
spontaneous  twinning  of  the  reproducing  particles  of  nuclebproteins;  ' 
by  the  follwing  method.  As  was  pointed  out  above,,  the  structure 
of  DNA  consists  of  two  mutually  complementaiy  chains  of  nucleotides. 
The  hydrogen  bonds  which  connect  the  pairs  of  adjacent  bases  of 
*hese  two  chains  enclosed  within' the  structure,  are  weak,  their 
energy  does  not  exceed  the  energy  of  thermal  motion  at  room 
temperature.  Then,  too,  destruction  of  th'^  hydrogen  bonds  is 
comparatively  easy,  whereupon  the  dual  structure  of  the  DNA 
divides  into  two  isolated  filaments.  The  bonds  which  are  freed 
thereby  may  be  points  of  attraction  for  free' nucleotides  or  their  , 
predecessors  from  the  cellular  cjrtoplasm.  Nucleotides  which  are 
attracted  to  the  chain  will  be  attached  (through  a  hydrogen  Ijond) 
to  nucleotides  of  the  single  chain,  forming  special  pairs  of  bases. 
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and  adenine  will  be  attached  tc  thymine,  guanine  to  eytasine .  Thus 
the  sequence  side  by  side  with  a  similar  single  chain  of  poly  nucleo¬ 
tides  will  find  a' base  of  another  identical  chain.  Then  bdnds  are 
formed  between  the  Sugars  and  phosphoruses  which ;  f ortn  t  he  skeletal 
base  for  a  second  hew  chain  connected  with  the  first  in  such  a  ' 
manner  that  the  dual  structure  of  the  DN/  is  restored  with  the  same 
sequential  arrangement  of  the  specific  pairs  of  bases  t;hich  existed 
dual  structtu:*<=>  i  In  th©  saiiiQ  waj^  th©  second  single 
chain,  by  attracting  nucleotides _frc«i  cytoplasm  end  placing  them  in 
T  order, ^is  able  likewise  to  renew  the  original  dual  structure. 

In  short,  there  is  a  Replication  of  the  original  dual  structure  of 
the'  DM.  ■  ■  ■  - 


_  •  HbweveRj  this  explanation,'  which  is  striking  in  its  simplicity, 

requires' further  analysis,  inasmuch  as  it  has  certain  real  defects. 

For  ihstarioe,  there  remains  Unsolved  the  role  of  the  protein  component 
of  the  nucleoprotein  and  the  mechanism  of  its  renewal.  It  was 
established  by  direct  research  that  there  was  a  coincidence  between 
the  periodicity  of  structure  of  liie  DM  and  the  polyxeptides  in  the  . 
nucleoprotein  from  which  it  follows  that  t he  protein  conponent  of 
the  latter  also  participates  in  the  spiral  structure  of  the  DM .  ' 

This  st^cture  thus  has  not  two  but  three  elements;  two  poly-  •  : 

nucleotide  chains  of  DN/  and  one  chain  of  polypeptide .  " 

In  the  triple  stinicture,  as  D.  Blokh  admits,  two  chains  belong 
to  DN/  and  (in  accordance  with  the  earliest  considerations  are  loired 
by  hydrogen  bonds,  arid  the  third  (polypeptide)  chain  :is  twined  around 
the  two  polynucleotide  chains  in  such  a  manner  that  the  adjacent 
amino  acid  groups,  located  in  opposition,  form  ionic  bonds. 

■p  +V.  'doubling  of  such  a  structure  starts  with  the  destruction 
°  '  “be  bydrcgen  bonds  between  the  bases  of  the  polynucleotide  chains . 
/i^er  the  rupture  of  the  hydrogen  bonds  the  bases  rotate  around  the 
glucoside  bonds  180  degrees,  thus  protruding  from  the  intraffioleculEr 
space  .  _ Under  these' conditions  there  takes  place  attraction  of  the 
nucleotides  of  each  pclj-nucleotide  chain  for  the  corresponding  ^ 
nucleotides  from  the  cellular  cytoplasm,  i  .e  .,  attraction  of 
thymine  by  edenirie  and  of  eytasine  by  guanine  .  .  ' 

of  bases  are  joined  to  each  other  by  hydrogen, 
and, finally, side  by  side  with  the  perpendicular  polynuclebtide  ’ 
chain  an  additional  identical  chain  is  formed  .  In  this  case  both 
riginal  (^ins  are  held  firmly  in  place,  thanks  to  t  heir  ionic 
bond  with tte  protein  common, to  both  chains.  The  joined  nucleotides 
-  configuration  rolled  out  along  a  glucoside  bond. 

The  polymerization  of  the  joined  nucleotides  leads' to t he  appeararice  . 
or  two  new  polynucleotide  'Chains .  Joining  a  polypeptide  chain  (hiat one) 
to  them  leads  to  the  doubling  of  the  original  triple  StructuRe  of'the 
nucleoprotein  (cle oxyr lb onucle opr ot amine )  .  The  old  and  new  s tincture 
at  first'  will  be  joined  through  hydrogen  bonds  between  the  old  end 
new  polynucleotides.  But  then  there  will  be  a  separatlori  of  this 


complex  which  includes  two  identical  triple  structures,  each  of 
which  is  composed  pf  two  polynucleotide  chains  and  one,  polypeptide  ' 
chain.  The' separations  ,  will  take  . place  thanks  to  the  -rppture  of 
the  weak  hydrogen  bonds  between  the  old  and  new_ polynucleotide, 
and  also  thanks  to  the  rotation  of  the  bases  around  the  glucoside 
bond  under  normal  conditions  and  the  creatioh  of  hydrogen  b ends 
Inside  the ,  two  old  and  two  new  .chains  ofpplynuolebtides.. 

'  In  the  light  of  these  new  concepts  of  ..the  structure  of  DNA  ; 
and. the  mechanism  of  its  doubling  a  new  solution  is  being  worked 
out  for  the  problem  of  the  genetic . specificity  of  DNf  and  the:  . 
material  basis  for  the  fupctidnal  differentiation  of  chromospmes . 
Earlier,  when  DN'  was  considered  identical  throughout  the  body  and  ,, 
the  features  of  its  structure  which  provided:- for  genetic  specificity, 
were  not  known  the  problem  Of  the  nucleoprotein  component : responsible 
for  hereditary  specificity  could  ha ve. only. 6ne  solution,  the  re¬ 
cognition  that  this  corapoheht  was  protein,  .which  was  found  in  the 
make-up  of  the  nuclebproteins  1  In  this  case . for  interpreting  the 
functional  differentiation  of  chromosomes,  its  parts,. corresponding 
to  genes,  it  was  necessary  to  admit  the  existence  of  a  large 
number  of  proteins  (of  the  order  of  .irahy  thousands)  which  could 
be  the  centers  for  the  f onnation  of  a  corresponding  number  of  . 

biologically  active  substances  (enzymes  or  their  predpcessors)  . 

’.Thich  emerge  from  the  cell  and  control  the  correspondihg  biochemical 
processes': .  , 


.  The  determination  of  the  fact  of  the  genetic  (hereditary) 
specificity  of  iitU  creates  a  new  basis  for  intei^retirig  the  role  of  ■ 
the  nucleoproteins  of  chromoscmes  in  heredity,;  with  the  physical- 
chemical  side  of  this  problem  being' simpler  than  was,  first  thought. 
From  the  presented  interpretation  of  the  stnicture  of  DSA  one  may 
draw  the  full  conclusion  that  only  One  part  of  its  structure,  its  ’ 
side  chains  of  pUrine  end  pyrimidine  bases,  can  be  responsible  for  ^ 
the  genetic  specificity,  inasmuch  as ;the  skeletal  p'lrtiohs,  made 
of  up  alternating  sugar  and  phqrphoric  acid,  are  indehti.cal  through¬ 
out  the  entire  length.  As  for  the  bases,  theyj  as  indicated,  are 
identical  in  DNA  of  a  different  origin,  and  this  means  there  is 
only  a  possible  difference  in  the  sequence  of their  alternation. 

,  Inasmuch  as  the  biologically  active  substances  (enzymes),- 
secreted  by  the  chromosome  in  the  cell,  are  protein' bodies,  it  is 
necessary  to  explain  by  what  means'  the  ^specific  alternation  of  four  ' 
bases  in  a  polyntiolectide  chain  can  be  the'  base  (template)  for  . 
the  foreiation  of  many  specific  polypeptides  (enzymes).  ' In  order 
to  explain  this  the  following  idea  was  advahcSd  which  is  br.se(^  . 

cn  the  inf ormatlon  theory .  The  proteins  are  built  up'  froni  20 

amino  heids  and  are  distinguishable  from  each  other  by  their 

composition  and  sequence  of  location  in  the  polypeptide  chain. 

Corresponding  to  20  amino  acids  are  combinations  of  three  which 
can  be  made  from  four  bases .  i  The  problem  of  synthasizihf  specific 
enzymes, (proteins)  under  the  influence  of  chromosomes  frii  the 
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point  of  view  of  the  information  theory  is  a  problem  in  the  trans¬ 
mission  of  hereditary  information  from  the  chromosomes,  where  it 
exists  in  the  form  of  long  polynucleotide  chains,  to  the  enzymes, 
which  are  polypeptide  chains.  The  mathematical  side  of  the 
question  amounts  to  a  procedure  of  converting  a  long  number, 
recorded  in  the  quaternary  system  (corresponding  to  the  four  typ'es 
of  bases  in  polynucleotide)  into  Hong  words  written  with  20  different 
letters  (corresponding  to  "the  20  amino  acids  from  which  the  polypeptide 
chains  are  constructed) .  This  can  also  be  achieved  by  admitting  a 
correspondence  between  each  of  the  20  existing  amino  acids  and  one 
triple  base  from  the  20  possible  threes  which  can  form  the  four 
existing  bases  (adenine,  guanine^  thymine,  and  cytasine) . 

In  view  of  such. , a  ccrrespondence  within  the  DN/'  spiral, 
perhaps  a  protein  molecule  (enzyme)  can  be  built  in  which  the  order 
of  location  of  amino  acids  will  be  identical  specifically  to  the 
order  of  location  of  the  purine  and  pyrimidine  bases.  In  other 
words,  the  alternation  of  the  basic  three  bases,  located  in  a 
certain  sequence  in  one  and ifae  same  sector  (locus)  of  the  poly- 
nucleotide  chain,  will  determine  the  altetnation  of  ceita3.n  amino 
acids  in  the  polypeptide  chain  being  synthsized  .  The  number  of 
isomers  of  the  polynucleotide  chain,  which  are  distinguishable  from, 
each  other  by  tie  sequence  of  alternation  of  the  20  possible  triple 
combinations  of  bases,  is  as  endlessly  great  as  the  number  of 
different  isomers  of  polypeptides  which  are  distinguishable  one 
from  the  other  by  the  sequence  of  alternation  of  the  20  amino 
acids  which  are  a  part  of  their  composition . 

^  If ^we  accept  this  statement  that  the  synthesis  of  one  amino 
acid  requires  the  action  of  three  nucleotides,  i.e.,  corresponds 
to  a  sector  of  the  polynucleotide  chain,  which  is  made  of  up  three 
nucleotides,  it  is  possible  to  determine  the  approximate  siwe  of 
that  portion  which  can  be  the  "template”  for  protein  (enzyme) 
synthesis  and  that  of  other  products  (vitamins  and  sterols),  by 
means  of  which  a  given  sector  could  exert  an  effect  on  the  bio¬ 
chemical  processes  in  the  cell,  i.e.,  by  the  distinguishing 
mark  of  the  physiological  action  (genes)  .  In  the  opinion  of 
N.  P.  Dubinin  (8),  a  portion  of  the  polynucleotide  chain  in 
which  are  located  from  12  to  600  nucleotides  may  correspond  to 
the  gene.  The  number  of  possible  juxtaposed  four  bases  in  a 
system  made  up  of  12  nucleotides,  will  equal  4^2,  i.e.,  more  than 
±50  million .  With  the  condition  that  the  portion  of  the  poly- 
nucleotide  chain  which  corresponds  to  one  gene  will  be  made  of 
^ then  for  50-200  genes  we  would  need  from  600 

this  portion  (gene)  were  made  of 
p  1,000  nucleotides,  then  for  a  like  number  of  genes  we  would 

have  to  have  approximately  50,000,000,000  nucleotides .  Accord- 

ing  to  the  computations  of  certain  authors,  WA  in  one  chromosome 
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includes  more  than  40^000,000  nucleotides .  These  computations, 
cited  from  the  work  on  N.  P.  Dubin,  indicate  that  any  possible 
variation  in  the  hereditary  specificity  of  organisms  is  completely  ' 

for  by  the  diversity  of  possible  juxtaposed  four  bases  in 
the  DNA  structure.  , 

In  connection  with  the  mentioned  concepts  of  the  structure' 
and  mechanism. of  replication  of  the  DNf  and  its  role  in  the  synthesis 
of  protein,  the  problem  is  once  more  posed  regarding  the  biocWical 
of  -ftie  gene  and  the  genetic  discreteness  of  chromosomes  . 

DNA,  which  exists  in  the  composition  of  chromosomes,  has  a  continuous 
undivided  structure  which  is  constructed  of  the  basic  nucleotides  -  • 
and  is  charaterized  by  a  certain  order  of  alternation  of  the 
nucleotide  bases  in  its  make-up.  The  sequence  of  bases,  or  more 
accurately ,  the  sequence  of  the  location  of  t  he  20  possible  triple 
combinations  of  bases,  determines  the  synthesis  along  the  length  of 
the  polynucleotide  chain  of  certain  amino  acids  which  are  located  in  ' 
sequence  and  pass  through  two  stages  The  first  stage  consist 
e  extension  of  certain  amino  acids  by  the  q'propriate  triple 

bases  of  the  polynucleotide  chain,  and  the  second  in 
peptide  bonds  between  the  adjacent  amino  acids,  the  ■ 
ized^b^th^”  letter  into  a  polypeptide  chain  which  is  character- 

the  i„nu„oe 

chain  itself  is  not  divided  into  specially  - 

partSSar  mSf  to  specific  genes,  but  it s^  ' 

Of^hrth^orj^cl  sre  distinguished  by  the  order  of  alterriaticn 

nl  ^  Were,  the  template  for  the  synthesis 

of  protein  molecules  (gene  products) .  ^ynonssis 

finr,  interpretaticn  of  the  genetic  functional  differentia-  ‘ 

ion  of  chromosomes,  which  is  developed  on  the  basis  of  a  study  of 

ofthf interpretations 
^  4?  examined  in  another  article,  and  which  were 

w^-rked  out  on  the  basis  of  facts  obtained  from  a  study  of  the 
phonomena  of  'position  effect"  and  "psudoalelism"  by  meaL  3  ^ 

nybmdologicai  analysis.  ,  - 

+  ha  rerl3  in'torpretation  of  the  role  of  DN^  in 

of  chromosomes  is  satiSactorily  '  ^ 
obsein^ations  of  the  structure  of  the  DN/' ' 

pfovides  ?soSf3  tTtr^"  -  acceptable  hypothesL  ^ich  . 

near  futuS^S  7  *tolnea  In  the 

the  eSuXre  tuowfeeSr.S  infometlon  on  : 

ana  Mologlcnl  function,,  vie  muet  caSt  ttet''tUs'h^'' 

-.ncluaes  n::nu.ber  ef  really  l»r.ortant«a  eufficieS^'eU  esSHLa 
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concepts  .  It  may  stimulate  the  search  f  or  hew  ways  to  solve  thorny 
problems  in  genetics  and  contribute  to  overcoming  nihilistic  attitudes 
tOTard  the  gene  theory  of  heredity  by  setting  up  new  research  and 
discovering  possible  errors  in  observing  certain  facts  or  errors  in 
their  interp^retation . 

In  conclusion  we  shall  try  briefly  to  inspect  certain  new 
data  on  the  biology  of  the  fertilization  of  plants  which  rebate 
to  thorny  problems  in  modem  genetics  . 

In  the  study  of  the  biology  of  fertilization,  Soviet  investi¬ 
gators  in  recent  years  have  had  no  small  success  in  the  following 
problems;  selectivity  in  fertilizationj  interaction  of  pollen  in 
pollination  by  pollen  mixtures;  role  of  autogenous  and  foreign 
pollen  in  the  restoration  of  progeny  by  self-pollinating  and  cross- 
pollinating  plants;  biological  role  of  repeated  pollination;  effect 
of  repeated  pollination;  effect  of  the  age  of  the  reproduction  elements 
on  the  properties  of  the  progeny;  importance  of  the  amount  of  pollen 
applied;  effect  of  self-pollination  on  the  hereditary  properties  of 
hybrids;  biological  role  of  cross-pollination,  in  particular,  its 
effect  on  fertility  and  vitality  in  inbreeding,  ordinaiy  self- 
pollination,  and  in  remote  hybridization;  the  problem  of  the 
multiple  effect  of  fertilization  in  plants  and  analogous  problems 
in  the  biology  of  animal  fertilization . 


Of  particular  interest  is  the  problem  of  the  biological  effect 
Follination  by  pollen  mixtures  and  the  mechanism  of  the  interaction 
of  pollen.  Let  us  cite  some  examples  from  ourrork.  For  instance,  in 
research  with  different  varieties  of  hard  and  soft  wheat  it  was  detar- 
mined  that  although  wheat  is  a  typical  representative  of  the  group 
of  self-pollinating  plants,  in  strict  self-pollination  (under ^ 
isolation)  it ^ gives  much  worse  results  than  with  natural  pollination 
wnen  the  possibility  is  not  excluded  that  the  pollen  from  other 
plants  fall, on  the  stigma.  In  the  first  instance,  as  compared  with 
ohe  other,  there  is  a  reduction  in  the  precentage  of  seed  germina¬ 
tion  end  a  reduction  in  absolute  weight . 

fix  analysis  of  control  data  showed  that  the  difference  in  tte 
mentioned ^variants  with  regard  to  seed  germination  is  caused  by  the 
presence  in  one  of  them  and  the  absence  in  the  other  of  the  rossibility 
of  supplementary  cross  pollination.  Careful  observations  of  a  great 
number  of  plants  of  many  wheat  varieties  showed  that  the  structure 
and  biology  of  flowering  of  the  wheat  flower  contribute  to  surple- 

m-rkod^bv^+h!  possible  frequency  of  such  cases  being 

number  of  open  flowering  blossoms  in  wheat 
during  the  entire ^blooming  period  is  60-90^  of  the  total  number.  With 
artificial  pollination  of  wheat  we  find  a  positive  result 
which  indicates  the  presence  of  interaction  of  autogenous  and  foreign 
pollen  in  plants . 
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/'nalogous  rata  were  cbteineci  from  research  with  tomatoes  and 
other  self  pollinating  plants  which  have  practical  impojrtance  for 
seed  production  of  these  plants.  ■  ^ 

For  rye  and  in  part  for  other  cross-pollinated  plants  it  has 
been  established  that  cross-pollination  of  castrated  plants  gives 
poorer  results  than  the  pollination  of  noncasterated  plants  when 
the  interaction  of  autogenous  and  foreign  pollen  is  possible .  The 
real  difference  between  wheat  and  rye  relative  to  the  biology  of 
pollination  and  fertilization  is  both  in  the  fact  that  the  first  sots 
•'seed  from  its  own  pollen  while  the  second  by  cross-pollination, ; as 
well  as  in  the  fact  that  these  plants  (wheat  and  rye)  differ  greatly 
in  degree  of  self- fertility . 

An  important  contribution  in  solving -.  the  problem  of  'the  inter¬ 
action  of  pollen  was  the  discovery  of  the  bio!logical  effect  of  foreign 
..supplementary  pollination,  i.e.,  the  addition  of  pollen  of  other 
species  to  pollen  of  the  maternal  species .  This  effect  is  seen 
most  clearly  in  inbreeding  of  plants  with  the  application  of 
supplementary  pollination  with  foreign  pollen.  For  example,  in 
rye  seeds  setting  increases  in  this  case  10-12  times  by  comparison 
with  ordinary. inbreeding .  Analogous  .results  were  obtained  in 
certain  other  variants  of  pollination .  , 

It  has  also  been  established  that  the  foreign  supplementary 
pollination  effect  can  be  obseihred  only  when  using  foreign  pollen 
■taken  from  species  related  to  the' maternal  (for  the  grasses, 
species  of  the  same  family)  including  those  which  do  not  cross 
with  the  latter.  Data  obtained  give  us  reason  to  stats  that 
foreign  pollen  acts  only  when  it  germinates  on  the  stigmas  of 
flowers  of -fee  plants  under  investigation.  The  most  reliable 
mechanism  of  its  action  is  its  secretion  of  biologically  actira 
substances  which  effect  the  germination  of  the  pollen  of  the 
maternal  species  and  in  some  cases  increase  the  fertilizing  capacity 
of  the  latter,  and  the  period  of  action  of  the  foreign  pollen  is 
the  progamic  phase  of  fertilization . 

Taking  into  account  the  data  of  modern  genetics  on  the  role 
of  the  nucleoproteins  in  the  phenomena  of  heredity,  it  is  possible 
to  state  that  the  biclirgically  active  substances  which  aid  in 
effecting  the  interaction  of  pollen  in  the  pollination  of  plants 
by  a  pollen  mixture  and,  in  particular,  in  supplementary  pollina¬ 
tion  by  foreign  pollen,  can  be  represented  as  high  molecular 
weight  compounds  of  the  type  of  the  nucleoproteins  or  the  poly¬ 
merized  nucleic  acids;  although  this  dDes  not  exclude  the  physi¬ 
ological  role  in  this. process  of  the  low  molecular  weight  compounds 
of  the  type  of  the  carotenoids  end  others.  This  mechanism  of  the 
interaction  of  pollen  in. the  pollination  of  plants  by  pollen 
mixtures  can  also  serve  to  interpret  known  cases  of  the  production" 
in  the  heredity  of  hybrids  of  characters  of  several  types  of 
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eopollinetcrs,  es  well  as  examples  of  the  effect  of  multiple  polllna* 
tlon  on  the  properties  of  hybrid  prc^eny  of  plants  which  indicate 
the  possibility  of  t  ho  wpeated  effect  of  fertilizing  elements  on 
the  ovum  of  plants  immediately  after  their  fertilization , 


SUMMARY  . 

(Translated  from  the  Russian.) 


The  work  contains  a  survey  of  the  latest  data  on  the  role  of 
the  intracellular  nucleoproteins  in  heredity,  analyzes  datn  on  the 
structure  of  185/  and  RN/,  modem  concepts  of  the  polymerized  nucleic 
acids  as  bearers  of  hereditary  information.  The  conclusicm  is  also 
drawn  that  the  concept  of  the  structure  and  function  of  the  nucleic 
acids,  end  of  the  role  of  MI/,  in  particular,  in  the  process  of  the 
reduplication  of  the  nucleoproteins  of  the  chromosomes,  is  Sufficiently 
grounded  on  factual  observations  to  serve  as  a  hypothesis  providing 
a  solution  to  the  problem  in  first  approximation.  Regardless  of  the 
possible  modification  oflhis  hypothesis  in  the  future  in  connection 
with  possible  new  erq^erimental  data,  it  makes  it  possible  to  gain 
deeper  knowledge  of  the  structure  of  the  nucleic  acids  and  protein, 
their  interaction  and  biological  function.  The  hypothesis  aims  at  , 
seeking  new  ways  for  solving  thorny  problems  in  genetics,  keeps  us 
from  a  nihilistic  attitude  toward  the  gene  theory  of  heredity,  end 
facilitates  setting  up  verification  experiments  and  detecting  errorv*? 
in  the  interpretation  of  experimental  facts  . 

The  article  gives  a  brief  review  of  some  new  data  on  the 
biology  of  the  fertilization  of  plants,  related  to  thorny  problems 
in  genetics  and,  ifi  particular,  to  the  question  of  the  biological 
effect  of  pollination  with  pollen  mixtures  and  the  mechanism  of 
the  inteiaction  of  pollen  in  certain  species  of  self-pollinating 
and  cross-pollinating  plants.  The  supposition  is  expiassed  that 
the  biologically  active  substances  which  assist  in  effecting  the 
interaction  of  pollen  in  the  pollination  of  plants  by  pollen 
mixtures,  in  pajrticular,  in  supplementary  pollination  by  foreign 
pollen,  can  be  represented  as  high  molecular  weight  compounds  of 
the  type  of  the  nucleoproteins  or  polymerized  nucleic  acids,  al¬ 
though  this  does  not  exclude  the  physiological  role  of  the  low 
molecular  weight  conpounds  of  the  type  of  the  carotenoids  end  others 
in  this  process  .  , 
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Fig.  1.  A— Cheicieel  famulii  nf  the  a  single. 'cfcaic  *f  MA, 

B-"Two  r!.7ns*'«ts?'»  ph©3ph3.te“©ugar  chalhSj  twe  horS-aantal 
bani-paira  of  besae  whloh  these  chairs  centals  at 
tlaesi;  vertical  liras  are  eight  filaments . 


